to maintain physiological homeostasis and enable the autonomic stress response. Connections between central nervous system preganglionic sympathetic neurons and chromaffin cells in the adrenal medulla are essential for this stress response. However, the mechanisms that enable the formation of functional circuits between preganglionic neurons and chromaffin cells are currently unknown. By combining lineage tracing, gene expression studies and the analysis of engineered mouse mutants, we show that axon innervation of the adrenal primordia precedes chromaffin cell differentiation, and that the neural crest cell precursors of chromaffin cells colonise the adrenal medulla in unison with axonal innervation. We further found that mice with axon guidance defects due to a lack of neuropilin (NRP) 2 or its secreted ligand SEMA3F have defective innervation of the adrenal primordia and ectopically positioned chromaffin cells. Moreover, we found that SEMA3A cooperates with SEMA3F to guide preganglionic axons and chromaffin cell precursors into the adrenal primordia. These observations demonstrate that sympathoadrenal neural crest cells are guided to the adrenal primordia along the axons with which they will form functional connections to lay an anatomical foundation for the central regulation of the autonomic stress response. 
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Nervous system putatively consists of thousands of different cell types defined by expression of neurotransmitters, neuropeptides, corresponding neurotransmitter receptors, firing and membrane properties as well as synaptic partners. Early acting proneural or neurogenic transcription factors are well studied. Similarly, several examples of terminal cell fate determinants and their role or regulatory interactions have been identified. However how these two programs are linked and distinct types of neurons are generated remains largely unknown. We have recently identified the zinc finger transcription factor Glass as key determinant for neural precursor to adapt a general photoreceptor fate. Genetically Glass provides a link between early eye field specification and a specific sensory neuron type. CRISPR/Cas9 based genome editing we have established Isoform specific mutants, depicting distinct roles in eye development. Combined investigations on Glass-target genes and the upstream regulatory mechanisms allowed us to depict an integrative view of the underlying developmental program. In vertebrates, there is a large family of Eph receptor tyrosine kinases and their ephrin ligands, which have complex and varied roles during development and in adult homeostasis. The most researched role of Eph receptors and ephrins is in control of cell migration through the regulation of the actin cytoskeleton and cell adhesion. More recently, it has been found that in some tissues Ephephrin signalling also leads to changes in gene transcription, for example to control cell differentiation.
In the zebrafish hindbrain, Eph receptors and ephrins are expressed segmentally in the rhombomeres in a complementary pattern with respect to their binding partner. Signalling via this pathway induces a unique cell population to arise at rhombomere borders, known as the boundary cells.
In order to understand more about boundary cell function RNAsequencing was carried out on dissected hindbrains of wild-type fish and fish that lack Eph-ephrin signalling. The transcriptional profiles were then compared to identify potential downstream targets, which have been validated using RT-qPCR and in situ hybridisation. Further investigation is being carried out on genes that are expressed in the hindbrain and have altered expression when Eph-ephrin signalling is disrupted. The sympathetic nervous system (SNS) is derived from trunk neural crest and plays an important role in maintaining homeostasis. Malformations of the SNS have been associated with cardiovascular instability, gastrointestinal dysfunction, and neuroblastoma, one of the most common pediatric tumors arising from sympathetic neurons. A better understanding of factors regulating SNS development is critical to development of potential therapies. Isl1 is expressed in all sympathetic neurons and plays an important role in sympathetic neuron development, but its underlying mechanisms remain unknown. Here, by utilizing a Wnt1-Cre;Isl1f/f mouse line (CKO) and a Isl1 hypomorphic mouse line, we have uncovered a temporal requirement for Isl1 in multiple processes of sympathetic neuron development. At early development stages, ablation of Isl1 in neural crest cells results in impaired neuronogenesis but increased gliogenesis. Isl1 is required for sympathetic neurons to reenter the cell cycle and proliferate. At the same time, Isl1 required for early sympathetic neuron differentiation, although initial noradrenergic differentiation is not affected in Isl1 mutants. During later development, Isl1 is required for axon growth and sympathetic neuron diversification by promoting noradrenergic differentiation but repressing cholinergic differentiation. RNA-seq analyses of sympathetic ganglia from Isl1 CKO, hypomorphic and control embryos, together with ISL1 ChIP-seq analysis on sympathetic ganglia demonstrated that Isl1 regulates several distinct signaling pathways and regulatory networks that orchestrate sympathetic neurogenesis. A number of genes associated in neuroblastoma pathogenesis are downstream of Isl1, suggesting that Isl1 may play important roles in neuroblastoma. doi:10.1016/j.mod.2017.04.343
Abstracts S125
